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Fig. 1. Influence of nickel
on creep strength of Fe-Cr-N{
alleys containing 20% Cr.
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Fig. 2. Influence of crromium

on creep strerngth of Fe-Cr-Ni
alloys with 1 Ni.
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’ Fig. 3. Influence of titanium
on creep strength of 14-14 gtesl
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INFLUENCE OF ALLOY ELEVENTS ON HIGH TEMPERATURE

8TRENGTH OF CHROMIUM-NICKEL AUSTENITE

By A. M. Boridyka

[Trana;aned from DOKLADY AKADEKII NAUK SSSR, vol. 63, 1948,
No. 3, pages 265-9267] '

Synopsis:

Evaluatlon of (long-time) creep
teet data obtained on austen-
itic Fe-Cr-Ni alloyse for influ-
ence of elloy elements on
resulte.

»

Explanation of the cause of the
difference in effect of Cr and
Ni, on the one hand, and Mo, W,
Cb, and Ti, on tha other hand
upon the creep strength.

. As early as in prewar days. a eystematic study of the
effect of alloy elements upon the high temperature etrength
of 1ron-chrom1um nickel alloye was carried on by the author(l)

Ag a baslc criterion, oreep wap selected in this etudy, being a

- ‘ ‘ 25X1
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property of decisive imporfance for the useful life of alloys
eprsed to high tempsratures in aervicg. Inasmuch as the creep
tests were conducted according to the classic, i.e. the long-
timé method, thls study required congiderable time and wae

completed'only in 1947.

The present ocommunication deals with alloys from the

region of the gamma solid solutions of the ternary Fe-Cr-Ni

‘gystem. The basic composition of such alloys varies within

rather wide limits, that 1is, 10-768% Cr, 8-60% Ni, balance Fe.
Tre tegte carrled cul showed that Af the structural

and technologlcal factore sre reducoe® 'o s eingle denominsior,

the content of basic componernis exerim . the creep of a ternary

80l11d solutlion &n effect that (¢ ~~re’ o ally gmaller than one

may expect from the regulis 1 .a ed ir 3 Hr7-lime Lesls.
If the ocrrep resialatir2 {xi ~i.auant temperature)
of a serles cf iron-chremium-rickel sl .;8 having constant

chromium anéd incressinz n.ckel -ort=rie e considered, this
relationship may te exprerre L; * o=« giLress ve. nickel con-
tent dlagram. Such a 2iagrac w*n.:.' ‘¢ & particular case of
the composiiinn ve. p-oper ity dlssc2ams rizinated by N. 8.
Kurnakov, member of the ‘cadermy, ie ,reseated in Fig. 1 for

the orogs section with 20% Cr at tne Lemperatures of 600 and
700° C (111C =nd 1290° F) In this conneation, the atress re-

qQquired for & creep rate of }ﬁ'6 in“‘n per hkour hae been aelectec

Timit*. Starting v U 8-10% niskel, 1.e. at the
moment the gamma 801id eso’uvii~n reglion e entered, the curve

exhibite a perfectly horirontal couree
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In Figure 2, analogous curves for chromium are shown

the nickel content being maintained constant at 15%. It 1s

evident that chromium exeris a'much stronger effect than Ni. How-

‘sver, the influence of this element, too, 1s slight within the

gamma solution region. Thus, the variation in the absolute
value of the creep limit 4ces not exceed 2 kg/om® (2845 pqi) at
800° C (1110° F) and 1 kg/wm® (1423% P) at 700° C (1200° F), 1f
the chrowium content ie increased from 10 to 25 perqent;

| The elight in”luence of the hasic COmponents of the
ternary solid gnxlution upor ile creep ‘4 evidently attributable
to the eimilarity in the slomic I.ameters of Lhese components

(see Table 1).

aul. “”?r
Element | oimf  * Crystal Lattice
- .]\. ,,,H«,: e e -

Gamma iron . . RS | Face-centered cublc
‘Chromium . j SR Bodyicentered cublc
Manganese . . ; g -7 Complex
Nickel ... T _ i Face-centered cuble
Cobalt . .. R b L] n "
¥olybdenum P S " Body-centered cuble
Lunpeten AT W1 " . "
Columbium SIRY " " "
Iitaniunm owr o E Hexagonal
* bifference from ator. ciwm. of Fe g

Indeed, the etrength-inoreasing effect of the atoms
of an elemert tn eoluii~r tr ronnected with the amount of de-

formaticn ~rvuse? by thegs =tnme ‘n the cprysatal latiice of the

solvent. The greater the similarity between the atomic volumes

of solvent and solute, the more similar 1s the effect of the
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1948
25X1
trenalztion

of an article ertilled "InfTiuence of ilioy “ierembts on Fizh Terperaturo
Strength of ‘hromlumeiliokel iustemite® written by 2 ¥ Borsdyks vhieh
sppearod in ""oklady Aksdemil Youk 333Re, Vol 63, 1948, o 3, puges
5267, This srticle combains an evalustion of {lonz-iime) creep
test datla obtained on sustenitic Fe~Cywdll alloys for influencs of
alluy elements on results and &n exylanstion of the difference in

affect of Or and ¥, on the one havi, and ‘o, ¥, Cb and Ti, on the
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1949

translation

of an artisle entitiad "On Charseter ol Jompcsiiion vs perty Curves
of 'mtallurgieal 3olid Jolutions at Mizh Temperatures” by 4 11
which appesred in Woklady Aksderdi Fauk SUFR", Vol 65, 1949, Yo by ab
pagos 505«507, This srticle contains e sbwdy af’ applicability of
relationships ostablished for atmospharic terperasture botween chomieal
composition and properties of s0lid solution alloys to copditions
prevalling in high temereturs servies, Alloys studied: Fe-Fij TFaw(iw
M, also Pewrein, “wpertiss studied: st h s
conduetivity » nalusions tn ba o)
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